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SUMMAR Y 


1. The Nuclear Requirements Methodology II (NUREM II) was tested 
to verify the following items: 


a. That the expanded Subunit Status File (SUSF) exercises com- 
patibly with all other parts of NUREM II. 


b. That the new Fire Unit/Target Acquisition Routine (FUNTAR), 
including multiple-cycle target acquisition, complements all other 
parts of NUREM II. 


c. That the Nuclear Fire Planning and Assessment Model II 
(NUFAM II) functions effectively with all other parts of NUREM II. 


d. That the varied combat ineffectiveness breakpoints avail- 
able by side for use in NUFAM II produce intended results. 


e. That the preclusion-oriented nuclear targeting technique 
can be simulated using the preplanned target option of NUFAM II. 


f. That the desired ground zero (DGZ) offset and target aggre- 
gation subroutines as used in NUFAM II provide reasonable results. 


2. The following principal observations were made: 


a. All components of the NUREM II processes appear to execute 
and interface properly. 


b. The DGZ offset and target aggregation subroutines function, 
integrate properly in NUFAM II, and provide reasonable results. 


c. As a result of expanded input data as well as routine and 
model refinements, future applications of NUREM II should consis- 
tently result in more reasonable simulations of tactical nuclear 
warfare than did NUREM. 


3. Users of this document should familiarize themselves with the 


NUREM II Final Report. 


Vii 
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NUCLEAR REQUIREMENTS METHODOLOGY [1 
(NUREM IT) 
TEST REPORT 
(QUALITY ASSURANCE ) 


CHAPTER 1 
INTRODUCTION 


1-1. GENERAL. The Nuclear Requirements Methodology II (NUREM II) 
Study* was completed by the US Army Concepts Analysis Agency in 
January 1978. The study directive from Headquarters, Department 
of the Army, Deputy Chief of Staff for Operations and Plans (DAMO- 
SSN), dated 28 July 1977 outlined, in part, the purpose and scope 
of the NUREM II Study as: 


", ss « TO develop, test, and document an im- 
proved or refined NUREM. .. . The study will 
first identify necessary and desirable im- 
provements in the NUREM that are compatible 
with the above objectives, and second incorpo- 
rate these changes into NUFAM. . ." 


In that study, several significant refinements were identified and 
incorporated into the NUREM processes which were tnen redesignated 
NUREM II. These refinements were applicable to the Subunit Status 
File (SUSF) routine, Fire Unit/Target Acquisition Routine 
(FUNTAR), as well as the Nuclear Fire Planning and Assessment 
Model (NUFAM I). The revised NUFAM I was renamed NUFAM II. Data 
base and program modifications were accomplished to incorporate 
these changes. In the efforts leading to this report, which is an 
adjunct to the cited study, the NUREM II processes were exercised 
from potential target identification to damage assessment in order 
to demonstrate that (1) all data base and programing changes were 
correct and compatible throughout the processes, (2) all programs 
executed properly, and (3) the models and routines provided re- 
asonable results. | 


1-2. OBJECTIVE AND TASKS. The objectives of this paper are to 
compare appropriate parts of the old NUREM to the same parts of 
NUREM II and confirm the capabilities of the new processes. These 
Objectives are satisfied py the completion of the following tasks: 


ee + emg 


*Report CAA-SR-78-1, (S/RD) Nuclear Requirements Methodology II 
(NUREM II) (U), 31 January 1978. 
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a. Demonstrate tnat the new SUSF routine exercises properly 
and the NUREM II processes operate with the increased numbers of 
Subunit types and total subunits. 


b. Demonstrate that the FUNTAR can operate using variable du- 
rations for target acquisition and multiple cycles with probabil- 
ity of operational target acquisition (POTA) values. Compare the 
results of FUNTAR using POTA logic and data with the outcomes con- 
taining the percent of knowledge (POK) logic and data. 


c. Demonstrate that NUFAM II can operate reasonably with all 
incorporated changes. Compare the results of the NUREM processes 
using NUFAM I with the outputs obtained by using NUFAM II. 


d. Demonstrate that the NUREM II processes can operate rea- 
sonably with all incorporated changes to the SUSF, FUNTAR, and 
NUFAM II programs. Compare the results using NUREM with those 
from the NUREM II processes. 


e. Demonstrate that NUFAM II can operate with varied inputs 
for subunit combat ineffectiveness breakpoints. Compare the re- 
Sults of the NUREM II processes using different side (Red and 
Blue) breakpoint values. 


ft. Demonstrate that NUFAM II can simulate detailed fire plan- 
ning, warhead launcn and detonation, and damage assessments in a 
manner to accomodate preclusion-oriented targeting techniques. 
Compare the results from NUFAM II when conducted with and without 
such preclusion-oriented targeting considerations. 


g. Examine a sample of primary and secondary targets to evalu- 
ate whether or not the target aggregation subroutine functions and 
considers properly all apnropriate targets as well as troop mini- 
mum safe distance (MSD) and civilian collateral damage con- 
Straints. 


h. Examine a sample of targets and DGZ offsets to evaluate 
whether or not the DGZ offset subroutine functions and considers 
properly MSD and civilian collateral damage constraints. 


1-3. NUREM II PROCESSES. Fiqure 1-1 shows the relationsnips 
among the portions of the overall] NUREM II processes to be exa- 
mined--potential target selection, fire planning, and assessment. 
First. the Subunit Status File (SUSF) routine produces a data file 
(often in tape format) which contains required location and con- 
tents information about all Red and Blue subunits (company-size or 
smaller elements) located on a hypothesized nuclear battlefield. 
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In the second stage, the SUSF, weapons yield, and target acquisi- 
tion data are input to the Fire Unit/Target Acquisition Routine 
(FUNTAR). These inputs provide the FUNTAR logic with the informa- 
tion necessary to simulate the target acquisition process. The 
Output data file from tne FUNTAR has information to identify po- 
tential targets of opportunity for nuclear strikes as well as the 
identification of types of nuclear fire delivery systems. Third, 
both the FUNTAR and other fire planning and assessment data are 
input to NUFAM II. These inputs provide NUFAM II with the re- 
quired information to select appropriate potential targets (de- 
tected subunits) as nuclear targets, perform detailed nuclear fire 
planning, simulate the launch and detonation of warheads, and per- 
form casualty and damage assessments. These three activities are 
fundamental to both NUREM and NUREM II. 


1-4. CHANGES TO THE NUREM PROCESS. Numerous changes, both major 
and minor, were made in these three steps of tne NUREM processes. 
The changes are discussed in detail in the NUREM II Study Report. 
Major changes in the programs (as distinct from changes to input 
data) which significantly affect the output of the NUREM processes 
and are considered in this paper are: 


a. The maximum allowable number of Subunit types was increased 
from 50 to 100, and tne maximum allowable total number of subunits 
in a single combat sample was expanded from 2,500 to 5,000. These 
Changes resulted in a new and larger SUSF and correlated revisions 
to all three programs--SUSF, FUNTAR, and NUFAM ITI. 


b. FUNTAR logic was modified to permit recycling of the target 
acquisition process in uSer-adjustable intervals of hours instead 
of days. This permitted the introduction of POTA data in lieu of 
POK values. These program modifications resulted in changes to 
tne amounts and types of output data from both the new FUNTAR and 
NUFAM II. 


c. A new subroutine was programed for NUFAM II to cause 
searches of selected targets in turn and offsets of weapon DGZ 
from the primary target as necessary to meet civilian collateral 
damage or troop MSD constraints. In NUFAM I, shots would have 
been cancellea if these constraints were violated. In NUFAM II, 
shot cancellations occur only if offsetting the DGZ by the amount 
necessary to meet constraints will no longer achieve the pre- 
scribed military damage opjectives. This refinement resulted in 
changes to tne data value outputs of NUFAM II. 


1-4 





CAA-D-78-4 


d. A target aggregation subroutine was written in conjunction 
with that for the DGZ offset. This logic aggregates potential 
targets in a specified area around a primary target whenever re- 
quired military effects can be assured without reducing tne ex- 
pected damage to the primary target below a user-prescribed level. 
This change resulted in fire planning data outputs identifying the 
targets aggregated for a given warhead. | 


e. Model logic changes were made to allow the addition of a 
second breakpoint value for determining when a Subunit is con- 
Sidered combat ineffective. Different values can now be input to 
represent different conditions for the Red and Blue sides, thereby 
reflecting differences in attack and defend missions. This change 
resulted in changes to the data value outputs of NUFAM II. 
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CHAPTER 2 


METHODOLOGY 


2-1. GENERAL. The purpose of this chapter is to outline the ana- 
lytic approach used to examine the suitability of the program 
Changes incorporated in NUREM II. | 


2-2. ANALYTIC APPROACH. As explained in paragraph 1-3, the parts 
of NUREM II to be analyzed pertain to three programs--SUSF , 
FUNTAR, and NUFAM II. The basic procedure will be to hold two of 
the three elements as constant as possible and demonstrate that 
NUREM II operates successfully with the third component. Then, 
the complete NUREM II will be exercised with the combined changes 
to all programs. In some cases, comparisons will be made using 
the results of the varied excursions with NUREM and NUREM II pro- 
cesses. Other procedures will involve examination of selected 
NUFAM II outcomes to insure that there are no apparent inconsis- 
tencies in model logic or results. In each test case the vari- 
ables will be assianed to value sets. One value set will repre- 
sent NUREM data or processes, and the other value set will apply 
to those for NUREM II. Throughout the excursions, the number of 
weapons, Weapons Characteristics and yields, weapons effects ra- 
dii, delivery system and target location errors, protective pos- 
tures for subunit personnel, and other related input data will be 
held constant. In regard to SUSF, the logic in the program will 
produce the same output data when provided identical input data. 
The FUNTAR output will also remain identical regarding the total 
numbers of detected subunits by zone. However, the specific sub- 
units detected will vary. Three FUNTAR computer runs will be made 
to develop basic data (old SUSF and old FUNTAR, old SUSF and new 
FUNTAR, and new SUSF and new FUNTAR) to support the NUREM excur- 
Sions chosen for investigation. The old FUNTAR logic and tne new 
SUSF data are incompatible because tne increase in size of the new 
SUSF exceeds the data storage capacity of the old FUNTAR; there- 
fore, a computer run cannot be made with that combination. A ran- 
dom number generator seed is used in Doth NUFAM programs; there- 
fore, the NUFAM versions will be executed with three seeds for 
each different set of input data. The analyses will be compart- 
mented in six cases involving a total of 35 data comparisons. 
Table 2-1 describes the cases and computer runs required for this 
report. 
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Table 2-1. Computer Runs Used to Test NUREM II 


Random number seeds 
SUSF FUNTAR] NUFAM I NUFAM II 







Break- 
point? Remarks 
values 








I 1 Old New 111 35/50 
2 Old New 215 35/50 
3 Old New 324 35/50 
4 New New 111 35/50 
5 New New 215 35/50 
6 New New 314 35/50 graphic plot 
II 7 Old Old 111 30/30 
8 Old Old 215 30/30 
9 Old Old 324 30/30 
10 Old New 111 30/30 
11 Old New 215 30/30 
12 Old New 324 30/30 
III 7 Old Old lll, 30/30 
8 Old Old 215 | 30/30 
9 Old Old 324 30/30 
13 Old Old 111 35/50 
14 Old Old 215 35/50 
15 Old Old 324 35/50 
IV 7 Old Old 111 30/30 
8 Old Old 215 30/30 
9 Old Old 324 | 30/30 
1 Old New 111 35/50 
2 Old New 215 35/50 
3 Old New 325 35/50 
V 16 New New 111 10/10 
17 New New ill 20/20 
18 New New lil 30/30 
19 New New lll 40/40 
20 New New 1 ge 50/90 
2\ New New ill 69/60 
22 New New 111 73/79 
23 New New Lit 80/80 
24 New New bid 90/90 
VI 4 New New 11} 35/50 
25 New New 1ii 50/35 with preplanned 


targets 


IS I ANS a ETE IONE STE TLL A EEA LE SEE ELDRED SEITE CT DELETES EIEIO SIE PIT ERLE LEP ELLIE AA, 


The percentage number in the first position applies to Red sub- 
units; the second position is for Blue subunits. For example in Run 1: 
if 35 percent of the personnel in a given Red subunit become immediate 
permanent and immediate transient casualties combined, that subunits is 
considered combat ineffective. 


DATI computer runs were made without preplanned fires unless other- 
wise indicated. 
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2-3. TASK ACCOMPLISHMENTS. Each task for this report was 
achieved as follows: 


a. The SUSF routine was demonstrated using both the old 
(small) and the new (large) SUSF (Case I). A flowchart of the 
Case I procedures is shown in Figure 2-1. For this case the prin- 
cipal variations in the NUREM processes were in the SUSF data; 
therefore, differences in the NUFAM II outputs can be attributed 
reasonably to differences in the particular old and new SUSF and 
the effects of the random number generator seed. 


b. The FUNTAR was exercised using POK in the old FUNTAR and 
POTA in the new FUNTAR (Case II), as shown by the flowchart in 
Figure 2-2. The variables in the FUNTAR were in the target acqui- 
sition subprograms and the different POK or POTA values. In this 
case, differences in the NUFAM I outputs can be attributed to var- 
jations in (1) the old and new FUNTAR logic, (2) target acquisi- 
tion input (POK and POTA values), and (3) tnose caused by the ran- 
dom number generator seeds. | 


c. The overall process was performed using botn NUFAM I and 
NUFAM II (Case III) as indicated in Figure 2-3. Because the only 
variables in the NUREM processes in Case III were introduced by 
the use of different NUFAM programs, variations in the NUFAM out- 
puts can be attributed to those caused by different NUFAM logics 
and the random number generator seeds. 


d. The overall process was demonstrated furtner by using tne 
Old SUSF with old and new versions of both the FUNTAR and NUFAM 
programs (Case IV). A flowchart of the Case IV procedures is 
Shown in Figure 2-4. The varied SUSF, FUNTAR, and NUFAM elements 
were applied in two excursions, and differences in tne NUFAM out- 
puts can be attributed to the combined effects of the old and new 
FUNTAR and NUFAM programs as well as the random number generator 
seeds. 


e. The NUREM II was applied using nine different breakpoints 
for subunit combat ineffectiveness (Case V) as illustrated by tne 
flowchart in Figure 2-5. Because the dominant variables in the 
NUREM II processes were the pairings of breakpoint values by side, 
differences in the NUFAM II output can be attrivouted to those val- 
ues and the random number generator seeds. 


f. Tne overall NUREM II was executed again, but with pre- 
planned targets (Case VI) as indicated in Figure 2-6. Results 
were examined to determine (1) whether or not the preplanned tar- 
get routines function reasonably, and (2) the extent that a li- 
mited use of preplanned targets impacts on NUFAM II operations. 
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g.- The NUFAM II path for Case I included a graphics display 
option. This computer run produced a plot of the NUFAM II results 
with respect to actual ground zero points, selected radii of ef- 
fects, and subunits on the battlefield. Observation of a sampling 
of offset DGZ and aggreagated target data permitted a general as- 
sessment of the validity of these routines. 
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CHAPTER 3 


TEST RESULTS 


3-1. CASE I. In Case I (Figure 2-1), an example from the old 
SUSF routine, using a data set of a maximum of 50 subunit types 
and 2,500 total units (Set A), was compared to an example of the 
new SUSF routine, using a data set of a maximum of 100 subunit 
types and 5,000 total subunits (Set B). The Set B file as shown 
in Table 3-1 contained 2.71 times as many subunits as did that 
from Set A (3,326 versus 1,228). Also, Sets A and B had 50 and 93 
types of subunits, respectively. The SUSF data resulting from 
both sets were input to the new FUNTAR logic (POTA) while weapons 
yield and target acquisition input data were held constant. The 
FUNTAR file based on Set B contained 2.80 times as many potential 
targets (detected subunits) as did the file based on Set A (912 
versus 326). The number of detected subunits was in approximately 
the same ratio as the number of subunits present in the sample 
(2.80 to 2.71). This is consistant with POTA concepts when the 
distribution of subunits by targets zones is considered. Both 
FUNTAR files were input to NUFAM II, and the fire planning and as- 
sessment data base file was held constant. Tne NUFAM II was exe- 
cuted for each FUNTAR file and three random number generator seeds 
to produce six NUFAM II outcomes. Runs 4 through 6 (Table 3-1) 
Show that tne new SUSF routine successfully extends beyond the 
Subunit limitations of the old program and is compatible with the 
FUNTAR process. The new program limitations of 100 subunit types 
and 5,000 total subunits have not been confirmed by testing. The 
effort to develop a sample containing at least 1U1 subunit types 
and 5,001 total subunits to illustrate new limits 1s not war- 
ranted, because knowledge of computer programing leads to the in- 
tuitive conclusion that such limitations cannot be exceeded. 


Table 3-1. Case I Comparisons (reflecting SUSF changes) 


SUSF 
Subunit Total 
types Subunits 






FUNTAR 
potential 
targets 





A ] 50) 1,223 326 
2 50 1,228 326 
3 50 1,228 326 
B 4 93 3,326 912 
5 93 3,326 912 
6 93 3,326 912 
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3-2. CASE II. In Case II (Figure 2-2), the old SUSF file was 
used: (a) with the old FUNTAR and an input file containing POK 
values (Set C), and (b) with the new FUNTAR using an input value 
containing POTA data (Set D). The weapons yield data and the tar- 
get acquisition period were not changed. The FUNTAR file based on 
Set C contained approximately 1-1/2 times as many detected subd- 
units as did the FUNTAR file for Set D (626 vs 415). However, POK 
results are based on a 24-hour acquisition period while POTA re- 
quires a user-varied duration of hours for the acquisition inter- 
val. The results of tne POK condition were linearly adjusted to 
consider only those subunits acquired over the same time span as 
the POTA condition. In the specific case tested (Table 3-2), the 
FUNTAR file generated with POTA data contained approximately twice 
as many detected subunits as when using POK for the same time span 
(326 vs 151). Then, data for Sets C&D were input to NUFAM I while 
the fire planning and assessment data base file was unchanged. 
NUFAM I was executed for each condition and with three random num- 
ber generator seeds to provide six outcomes. Runs 10 through 12 
(Table 3-2) show that the new FUNTAR logic operates with POTA val- 
ues and is compatible with NUFAM I processes. Runs 7-12 demon- 
Strate that for the given data, NUFAM I results based on POTA val- 
ues (Set D) generally reflect (a) more potential and selected tar- 
gets, (b) more simulated rounds fired, (c) more military casual- 
ties, (d) more subunits made combat ineffective, and (e) more ci- 
vilians placed at risk than do NUFAM I outcomes based on POK data 
(Set C). A major reason for this is that the application of POK 
data assumed a uniform distribution of detections over the 24-hour 
time period. In actuality, more of tne detections in the 24-hour 
period would occur in the early portion of the period as portrayed 
with cyclic application of POTA. Another reason for increased de- 
tections using POTA is the fact tnat POTA considers newer and more 
sophisticated target acquisition means than does POK. Documenta- 
tion of POTA values in CAA's Target Acquisition Study is more ex- 
tensive than documentation of POK values. For the purposes of the 
NUREM II test, these values were used as inputs only. No means 
were available to test tne validity of the individual values usad. 
Work is in progress to better define target acquisition input val- 
ues. 


3-2 


CAA-D-78-4 


3-3 


°G 38S “OJ Se ueds auLz aules 243 UBAO pazazaP SZLUNqnS AapLsuOdD 03 Sz[Nsau paysnfpy., 


*qusWwUOULAUS Uegun ue uL SshuLpy{ing Auuosew 
AAO}S-IUO JO S}UaWaSeq UL aq 0} pauNnsse udYyM UOLZeEZL{eLLCSOY Buluindbau quaduad SAL} YPLM BLOW WO. PRU OGT 0} aunsodxag 


S{B}0}--1 “pay--y “ONL g--ap 


CE ED APS NE LT SAE SET Col RES EE ODI ELIE IE CER ELEY IE ETD IIIT EDIE oT RI ME ERE A ERIN SLIDES NESE IOI GENET ING. 





ST RL RP ART WIT ETES 
































Z16°O0b 926°0€ 989°6 ST 62 SL SPS*OT vOT*S Ipp'S 69 €2 9 16 OS Lt . 1e2_ -9ze 8Z2°T él 
aa LE8*pB 9ETTTL 10L‘S1 O91 82 28 SZ0°TT: TIe‘S 9l°S ~9 T2 fv L6 OS Lb TE? 92E 822 °T IT 
” 009°€9 O8b'vS vIT‘6 GET 65 94 L6T*OT v68°E E0E°9 OL 22 Bb 68 6b OP TE? | 92e 822°T OT @ 
O0OTZT €09°ST L6E‘T €p 61 2 6S1°€ TLTI'T 886°T 22 G LT 82 2@T OT €8 TST 8Z2°T 6 
LE8*2 Ov9'T L6T°T 9€ 61 ZT 805°2 086 82¢°T €2 2 T2 #2 OT PHT €8 TST 8Z2°T 8 
€96°9 p86‘2 696°€ cp l@ «ST #«S62°€ P69°T TOOT T2 G& SOT 6€ OT €2 €8 oT ST 822°T L J 
SRE RIM ‘{efe}ifefe 
9AL4204 JauL | oo T sqab.e1 $396ue} 
qS22404 Aq yStu zequod saizpenses pal taoueo pPealy pazoalas | [eiquazod}sqtunqns ase) 
7e paced SUBLLLALQ J apew szLunqns Aue lw spunoy 


spunoy Wy JAN YVINNS 


* 


(sabueyd YVINN4 B5ulzoeL_jau) suostuedwo) [J asejQ “Z-€ alqey 











CAA-D-78-4 


3-3. CASE III. In Case III (Figure 2-3), outcomes from NUFAM I, 
which used the old fire planning methodology and supporting fire 
planning and assessment data file (Set E), were compared to those 
from NUFAM II with the new fire planning methodology and support- 
ing fire planning and assessment data file (Set F). The old 
FUNTAR file (Set C conditions) was entered in both NUFAM I and 
NUFAM II to complete the input data requirements. Each version of 
NUFAM was exercised three times with different random number gen- 
erator seeds. Three outcomes were produced for each model condi- 
tion. Runs 13 through 15 (Table 3-3) indicate that NUFAM II oper- 
ates reasonably when target acquisition 1s performed as for Set C. 
Runs 7 through 9 for NUFAM I and 13 through 15 for NUFAM II sug- 
gest that NUFAM II logic generally results in more military casu- 
alties and subunits made combat ineffective than does that of 
NUFAM I. Although the numbers of rounds simulated as fired for 
Set F were higher than those for Set E in two of three runs, there 
iS no apparent pattern in the number of rounds that NUFAM II logic 
would schedule for firing compared to that for NUFAM I. Influenc- 
ing this condition, the DGZ offset subroutine will move the ground 
zero location to prevent snot cancellation as a result of MSD or 
Civilian collateral damage constraints. This action tends to in- 
Crease the number of rounds that NUFAM II logic will schedule for 
firing. On the other hand, the target aggregation logic will at- 
tempt to place the ground zero so that one round will achieve pre- 
scribed military damage levels on two or more detected subunits. 
Such aggregation tends to reduce the number of rounds scheduled 
for firing in NUFAM II. The net result of the combined actions 
is, however, dependent on the situation and distribution of sub- 
units. 


3-4. CASE IV. In Case IV (Figure 2-4), results from an overall 
NUREM process (Set G) as defined for this test were compared to 
those from comparable NUREM II conditions (Set H). However, only 
the old SUSF file was used to develop old and new versions of 
FUNTAR data for input to the companion programs for NUFAM, each of 
which were exercised three times with different random number gen- 
erator seeds. Thus, three outcomes were available for each model 
version. The modified NUREM II processes under Set H conditions 
resulted in the detection of approximately twice as many subunits 
as did the NUREM processes under Set G circumstances (326 versus 
151). Data exhibiting these results are extracted in Table 3-4. 
Also under Set H, approximately three times as many targets were 
selected as under Set G conditions (231 versus 83). The NUREM II 
processes, when compared to those for NUREM, resulted in greater 
numbers of rounds fired as well as numbers of military casualties 
and civilians placed at risk. 
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Runs 1 through 3 denote the capability of the NUREM II processes 
to operate compatibly with the old SUSF and the collective changes 
to the FUNTAR and NUFAM II programs. Runs 1 through 3 (for NUREM 
II) and 7 through 9 (for NUREM) show that NUREM II processes, with 
the input data used in this analysis, generally will generate more 
potential targets and then select more targets, fire more simu- 
lated rounds, and estimate more military casualties than will 
those for NUREM. These excursions also Supported the fact that 
varied random number seeds result in different but similar NUFAM 
II results when other data are not changed, and identical seeds 
produce the same outcomes. 


3-5. CASE V. In Case V (Figure 2-5), the new SUSF routine and 
the new FUNTAR were used together--the results being input to 
NUFAM II logic with an appropriate fire planning and assessment 
data base file. The latter file was varied only with respect to 
the combat ineffectiveness breakpoint values. This case exhibits 
excursions with all of the major NUREM II programs under investi- 
gation. Runs 16 through 24 (Table 3-5) indicate that NUFAM II 
logic accepts varied breakpoint values by side. Analysis of one 
computer run revealed that for the given set of input data large 
numbers of military casualties were assessed against those primary 
targets actually receiving simulated fires. In fact, fifty per- 
cent of all targets fired on were assessed 90 percent or more 
casualties. Therefore, such targets would become combat ineffec- 
tive for any given breakpoint value of from 0 to 90. As shown in 
Table 3-5, the NUFAM II results from using the chosen input data 
were somewhat insensitive to changes in breakpoint values. For 
Blue, the numbers of combat ineffective subunits decreased from 9 
to 6 for the breakpoint values of from 10 to 80. Similarly, for 
Red, the numbers of combat ineffective subunits ranged from 35 to 
26 for breakpoint values of from 20 to 90. The relatively small 
sizes of the assessed subunits and the large effects radii for the 
delivered warheads probably account for tnis condition. However, 
the impact on Red forces will be proportionately less drastic be- 
Cause more Red than Blue subunits are in tne vicinity of the pri- 
mary targets in this sample. Tne Case V excursions also confirmed 
tnat the new SUSF, FUNTAR, and NUFAM II logic and data operate 
successfully within the framework of NUREM II. 
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Table 3-5. Case V Comparisons (reflecting varied combat 
ineffectiveness breakpoints) 


Blue Red 
Run Subunits made Subunits made 
value combat ineffective value combat ineffective 

16 10 g 10 45 
17 20 9 20 35 
18 30 8 30 35 
19 40 & 40 34 
2U 5U | 8 50 32 
21 oU 8 60 30 
22 70 7 70 27 
23 80 6 30 26 
24 90 2 90) 26 

1 50 8 35 35 


2x subunit is deemed combat ineffective when more than the 
Specified percentage (breakpoint) of personnel available to that 
Subunit are immediate permanent and immediate transient casualties 
combined. 


3-0. CASE VI. In Case VI (Figure 2-7), tne new SUSF routine and 
the new FUNTAR were input to the NUFAM II program along with two 
versions of the fire planning and assessment data file. In one 
example (Run 25), preplanned targets were introduced to the simu- 
lation. Tne DGZ for one target was deliberately set for the 
center of a population center (Coburg) to confirm whether or not 
the model logic for nandling preplanned fires could override ci- 
vilian collateral damage constraints, if required. Additional 
planned DGZ were also input for the other locations. The model 
yroperly detailed the fire planning for all of these targets, and 
tne actual ground zeros (AGZ) were close enough to the DGZ such 
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that the location differences could be reasonably accounted for by 
delivery system errors. The NUFAM II logic properly assessed 
Casualties against military subunits within the effects radii for 
the preplanned bursts. The weapon planned for the center of 
Coburg resulted in placing over 17,000 civilians at risk in a 
population of approximately 38,000. Patently this shot would have 
been concelled if it were fire planned as a target of opportunity. 
In another excursion the excessive total numbers of civilians 
placed at risk by each side exceeded predefined limits, and the 
computer run terminated appropriately at midterm. Results from 
Run 25 (Table 3-6) indicate that preplanned targets can be used in 
NUFAM IT in conjunction with automated fire planning against dis- 
crete targets. This preplanned mode of operations can accomodate 
the preclusion-oriented targeting technique in addition to the 
normal mode of operation. 


3-7. TARGET AGGREGATION AND DGZ OFFSET. A sufficient sample of 
NUFAM II results was analyzed to determine that the target aggre- 
gation and DGZ offset subroutines function reasonably. During the 
fire planning phase in all the NUFAM II excursions, a number of 
potential targets of opportunity and predetermined priorities were 
routinely aggregated--usually two subunits. The largest number of 
aggregated targets was four. During the simulated warhead launcn 
and the damage assessment phases, aggregated subunits were fired 
On aS a group and tnen each was assessed by the same methods as 
for primary targets. Also, a number of DuZ were routinely offset 
to meet troop MSD or civilain collateral damage criteria. The AGZ 
offset distances from actual target locations varied from 0 to 
1,100 meters. Graphic plots of population centers, perceived tar- 
get locations, and AGZ were compared and analyzed. These analyses 
showed that AGZ (and presumably DGZ) locations generated by both 
the offset and aggregation subroutines were in reasonable direc- 
tions and at proper distances. The effort required to prove by 
numerical computation that the DGZ Ges pnaceNenes were accurate was 
considered unwarranted. 
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CHAPTER 4 


OBSERVATIONS 


4-1. GENERAL. The following observations nave been segregated 
with respect to the overall methodology and the major programs 
which govern the outcomes of tne varied processes. 


4-2. NUREM II. a. The NUREM II processes operate with the col- 
lective changes to the SUSF, FUNTAR and NUFAM II programs. 


b, It is reasonable to expect in a given situation that compa- 
rable output data elements for NUREM II will be generally larger 
in value than those for NUREM because more subunits are presented 
to the FUNTAR for possible detection. 


| c. Varied random number generator seeds result in different 
but compatable NUFAM II results where other data are not cnanged, 
and identical seeds produce the same outcomes. 


4-3. SUSF. a. The new SUSF routine is compatible with all other 
NUREM II processes. 


b. The new SUSF routine successfully exceeds the former limi- 
tation of 50 subunit types and 2,500 total subunits. 


4-4. FUNTAR. a. The new FUNTAR logic onerates using POTA values 
instead of POK data. 


b. Current POTA values used with the target acquisition sub- 
routine and a two-cycle acquisition interval caused approximately 
twice as many subunits to be detected as did POK values without 
recycling. 


c. The new FUNTAR routine using POTA values is compatible with 
the otner NUREM II processes. 


4-5. NUFAM II. a. The NUFAM II operates with tne newly pro- 
gramed subroutines and supporting data base. 


b. It is reasonable not to expect discernable patterns patween 
the NUFAM I and NUFAM II outcomes as pertain to the number of 
rounds fired. 


c. The use of varied breakpoint values by side for determinina 


combat ineffectiveness of subunits can be accommodated in NUFAM 
Il. 
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d. For the given set of input data, NUFAM II was relatively 
insensitive to changes in subunit breakpoint values. This insen- 
Sitivity cannot be assumed for other fire planning conditions; in- 
put data must be coordinated for each combat sample application. 


e. The target aggregation and DGZ offset features of NUFAM II 
operate properly. 


f. The simulation of preplanned targets operates properly in 
the fire planning and assessment phases of NUFAM II. This mode of 
operation will be beneficial in simulating preclusion-oriented 
targeting techniques. 
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